In general, alloy structural stability is determined by a balance between bandwidths (and filing) and the Madelung energy. For sufficiently narrow bands (large VOhneS) the splitthg of the degenerate bands near the Fermi energy may be comparable to the bandwidth -hence a lowering of symmetry may lower the energy. At small volumes the breaking of degeneracies is less pronounced (compared with the bandwidth) and the Madelung energy cbminates -favoring close-packed strucms. Fig. 1 . In the I-projected DOS for the Pu and In sites there is a high correlation between the Pubd, -5f and 1n-5~ states just below the Fermi energy characteristic of covalent bonding. Shilarly, in Pu3Tl the I-projected DOS shows strong p4f hybridization just below the Fermi energy.
Next we consider the differences in hybridization among the compounds in anticipation of discussing possible structural instabilities. The I-projected DOS for Pu3Ga are shown in Fig. 2 , and we consider the differences from the I-projected DOS for Pu3In shown in Fig. 1 . In each of the Pu3X compounds there is strong Pu-6d SfK-p hybridization at energies between -0.2 Ry and the Fermi level. There is hybridization across the spectrum of valence states, but the appreciable differences between materials are Seen near the Fermi energy. In the lighter compounds (Pu3Ga and Pu3AL) the hybridization is strongest at about 0.1 Ry below the Fermi energy; and in the heavier (Pu3In and Pu~TC), the hybridization is strongest in the vicinity of the Fermi energy.
This pairing is part of an overall pattern of pairing among the four compounds. Examination of the calculated and measured properties of these compounds suggests two regimes of electronic and thermodynamic behavior. Pu3AL and Pu3Ga have very similar measured and calculated atomic volumes, bulk moduli, formation energies, and electronic stn~~ture, and in the same manner so have Pu3In and Pu3TC.
The preceding discussion suggests the hypothesis that the crucial difference between the lighter and heavier compounds is that of rather subtle changes of the PU 5fi 6d/X-p hybridization. The more pronounced hybridization near the Fermi energy in Pu3In and Pu3TL may signal a possible structural transition triggered by the degenerate pdf sram at the Fermi energy. The electronic "mechanism" behind the stabilization of the 6 phase has been suggested by van Ek, Steme, and Gonis [6] as follows. The addition of the impurity element shifts the Fermi level so that the f bonding decreases. This is accompanied by an increase in the d bonding -characteristic of the 6 phase.
Using Lh4TO-ASA results, van Ek et uf [6] theorized that bonding in close-packed structures of Pu is governed primarily by s and d electrons, but in the a phase there is a significant component of 5f bonding. This is accomplished by formation of a small number of short bonds, rcducing the itinerancy of the d electrons. Conceivably, the ground state of the Pu3X compounds are similarly governed, and a complex open structure is stable at 0 IC.
